OST cases of pituitary cyst are not associated with any clinical symptoms, and the lesions are found only incidentally, often at autopsy. We report the case of a patient with a pituitary cyst. The patient presented with an extremely high serum level of BNP, hyponatremia, and visual symptoms, all of which resolved after surgery. The possible mechanism of the BNP elevation is discussed.
OST cases of pituitary cyst are not associated with any clinical symptoms, and the lesions are found only incidentally, often at autopsy. We report the case of a patient with a pituitary cyst. The patient presented with an extremely high serum level of BNP, hyponatremia, and visual symptoms, all of which resolved after surgery. The possible mechanism of the BNP elevation is discussed.
Case Report
History. This 60-year-old man visited a local hospital because of general fatigue and appetite loss. Blood workup showed severe hyponatremia (112 mEq/L), which was resolved after oral and intravenous administration of NaCl; however, the symptoms recurred after withdrawal of the treatment. Computerized tomography revealed a cystic mass in the intra-and suprasellar region, and the patient was referred to Teikyo University Hospital.
Examination. Neurological examination on admission revealed bilateral optic atrophy and bitemporal hemianopsia. Routine laboratory tests showed hyponatremia (123 mEq/L) and excessive excretion of urinary NaCl (Na 166 mEq/day and chloride 174 mEq/day). These findings confirmed that the hyponatremia was due to salt wasting. Radioimmunoassay showed a serum BNP level of 91.2 pg/ml (normal Ͻ 10 pg/ml). The levels of pituitary hormones were within the normal ranges and responded well to a provocation test (Table 1) .
Plain skull radiography demonstrated enlargement and deformity of the sella turcica. Magnetic resonance imaging revealed an intra-and suprasellar cystic mass, which compressed the optic chiasm as well as the inferior frontal lobe and hypothalamus bilaterally (Fig. 1A-C) . The mass exhibited low signal intensity on T 1 -weighted images and isointensity with the cerebrospinal fluid on T 2 -weighted MR images. Administration of gadolinium produced no enhancement. Iotrolan-based computerized tomography cisternography demonstrated no communication between the cyst and the cisternal space.
Operation. The cyst wall was partially excised using a transsphenoidal approach and the cyst fluid-serous and slightly yellowish-was aspirated.
Postoperative Course. Postoperatively the patient did well and a normal serum Na level was maintained without NaCl supplementation. The BNP level decreased gradually and was within the normal range by Day 14. Provocation testPituitary cyst presenting with hyponatremia and increased secretion of brain natriuretic peptide ing performed 40 days later demonstrated normal response of anterior pituitary hormones (data not shown). The patient has been periodically observed for 40 months at a local hospital. The results of routine laboratory examination have been normal including electrolyte balance. At the last follow-up visit, the patient's bitemporal hemianopsia, which resolved postoperatively, remained absent, as did the other neurological conditions.
Histological Examination. Histological examination showed that the cyst wall was composed of fibrous tissue (Fig. 2 ) without cilia. There was no sign of cellular dysplasia or malignancy. Normal pituitary tissue was observed adjacent to the cyst wall. Electron microscopy confirmed the absence of cilia and ruled out the possibility of an arachnoidal cyst or adenoma.
Discussion
Pituitary cysts are relatively common and most are found incidentally at autopsy. Shanklin 9 reported an incidence of 13% in a study of 100 consecutive autopsy cases; the patients ranged in age from newborn to 86 years. McGrath 6 noted an even higher incidence of 33% within the sella and hypophysis in 83 necropsy specimens. Clinically, however, pituitary cysts rarely cause symptoms. Baskin and Wilson 1 reported on 16 patients with sellar "pars intermedia cysts" (diameter 2-3 mm) that caused endocrinological symptoms including menstrual irregularity. There have been no other reports, however, involving symptomatic cases of pituitary cysts. From this standpoint, the simple cyst in the present case is unique because it enlarged enough to extend to the suprasellar region and compress both the optic chiasm and hypothalamus.
The differential diagnosis of hyponatremia includes congestive chronic heart failure, renal dysfunction, and syndrome of inappropriate secretion of antidiuretic hormone. Our patient did not experience any symptoms of heart failure or renal dysfunction. The excess excretion of NaCl ruled out the possibility of syndrome of inappropriate secretion of antidiuretic hormone or a psychogenic origin for the symptoms. It was clear that the elevated BNP level was reponsible for the excess renal secretion of NaCl. 8 There are three types of natriuretic peptide:
5 atrial natriuretic peptide is produced mainly in the right atrium; BNP is produced mainly in the cardiac ventricles; and C-type natriuretic peptide is released primarily from the vascular endothelium. All three types have strong natriuretic effects and can cause hyponatremia. Although most BNP is known to be secreted from the cardiac ventricles, it was originally identified in extracts of porcine brain. Takahashi and coworkers 12 showed that BNP is produced in the hypothalamus. Recently it has been postulated that salt wasting of central origin induces hyponatremia in patients with aneurysmal hemorrhage as a result of increased secretion of BNP [2] [3] [4] 11, 13 and that subsequently BNP suppresses aldosterone synthesis. 2 In this context, BNP is hypothesized to be secreted from the hypothalamus, and we consider it likely that this occurred in the present case. The enlarged pituitary cyst that extended to the hypothalamus might have stimulated BNP secretion.
In conclusion, the present case of simple pituitary cyst is unusual because the cyst extended to the hypothalamus and caused clinical symptoms. Secretion of BNP from the compressed hypothalamus is also a feature that has not been reported in similar cases. 
